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and newborn F344 rats each at~2 days before birth and 0.5-Increased formation of this mutagenic DNA lesion during 1, 8, 24 , 53, 216 and 432 h after birth, respectively (1) . In an the critical postnatal phase when there is rapid cell prolifadditional experiment, conducted~1 year later, tissue was eration in all tissues is proposed to contribute to carcinogenisolated similarly from four fetal and neonatal rats~2 days esis in susceptible tissues later in life.
prenatally and at 0.5-1 h and 50-53 h postnatally. Adult rat liver was from 8-month-old male F344 rats (21). Liver tissue Previous work in our laboratory (1) showed the levels of bulky from individual animals was kept at -80°C until DNA was endogenous DNA lesions termed type II I-compounds (2) to isolated by a previously described extraction method, which be enhanced in liver, kidney and skin of neonatal rats. Type is reported to minimize induction of 8-oxo-dG during sample II I-compounds, which are present at total levels of~1 adduct work-up (20). DNA samples to be compared were isolated in 10 8 nucleotides in DNA, appear to be products of oxidative and processed in parallel. 8-Oxo-dG was determined by 32 Pstress; in fact, three of five bulky oxidative lesions (numbers postlabeling (20,22), which included a nuclease P1 digestion 2, 3 and 5) observed in vivo can be synthesized by oxidation step after 32 P-labeling in order to obtain the nucleotides as of DNA with FeSO 4 and H 2 O 2 in vitro, i.e. under conditions radioactive 5Ј-monophosphates. A chromatographic modificaof the Fenton reaction involving the generation of ·OH radicals tion introduced herein involved the substitution in the second (1-3). The remaining two in vivo products (numbers 1 and 4), dimension of 2.8 M sodium phosphate, pH 5.2, for the which cannot be prepared by this direct route, have been previously reported (20) formate system, as this reduced proposed to represent DNA-protein cross-links or adducts radioactive background on the maps. Briefly, the chromatoderived from lipid peroxides (1) . The Fenton products have grams were first run in 1.5 N formic acid onto a wick attached been characterized as putative intrastrand base-base (4, 5) and to the map (20), trimmed as described in the legend to Figure base-sugar (5) cross-links; however, the minute amounts of 1, thoroughly dried, and then developed with phosphate buffer these nucleotides that could be isolated have thus far precluded (see above) in the second dimension to 2 cm on a Whatmantheir precise structural identification. Also in part due to lack 1 wick attached at~10 cm from the origin. 8-Oxo-dG values of material, their mutagenic activity (if any) has not yet been were expressed as relative adduct labeling (RAL ϭ c.p.m. in determined. We have attempted in this paper, therefore, to 8-oxo-dG/c.p.m. in normal nucleotidesϫ1/dilution factor) (20). answer the question as to whether a known mutagenic oxidative Statistical evaluation employed Student's unpaired two-tailed DNA lesion, i.e. 7,8-dihydro-8-oxo-2Ј-deoxyguanosine (8-oxot-test (significance level, P Ͻ 0.05). Labeled digests derived dG*) (6-11), also, exhibited elevated postnatal concentrations.
from in vivo DNA samples and from the 8-oxo-dG 3Ј-8-Oxo-dG, one of the Ͼ20 identified products of oxidative monophosphate marker were mapped individually or mixed DNA damage (12), constitutes a major promutagenic DNA by two-dimensional TLC as detailed below. modification, which is similar to type II I-compounds, is Figure 1 shows representative autoradiograms of two-dimenproduced by the ·OH radical via one-electron reduction of sional PEI-cellulose TLC maps of DNA digests containing 8-oxygen to a superoxide radical (O 2 -), with the formation of oxo-dG 5Ј-monophosphate generated by 32 P-postlabeling (spot and D). Chromatographic identity was confirmed by using formed per~10 4 normal DNA nucleotides. The 8-oxo-dG profile was compared with that of bulky DNA lesions, which exhibit lower levels and are also generated by direct oxidation involving ·OH radicals (type II I-compounds and 100 h after birth, and these lesions persisted at higher in hepatic GSH/GSSG ratios in newborn rats (26) . Rapid 
